Growth factor receptor expression during in vitro differentiation of partially purified populations containing murine stem cells.
We have investigated, by semiquantitative RT-PCR, the kinetics of activation of hematopoietic receptors and differentiation markers in partially purified murine hematopoietic stem cells (HSC) induced to differentiate in serum-free culture with combinations of growth factor (GF). The combinations of GF used sustained either multilineage [stem cell factor (SCF) + interleukin 3 (IL-3), or erythroid [SCF + IL-3 + erythropoietin (Epo)] or myeloid [SCF + IL-3 + granulocyte colony-stimulating factor (G-CSF)] differentiation. The GF receptor genes investigated were the alpha and beta subunits of the IL-3 and granulocyte-macrophage colony-stimulating factor (GM-CSF) receptor, the erythropoietin receptor, the G-CSF receptor, and c-Fms, the receptor for macrophage colony-stimulating factor (M-CSF). The expression of Gata1 and alpha- and beta-globin was investigated at the same time as a marker of erythroid differentiation. HSC were purified according to standard protocols, which include partitioning of lineage-negative bone marrow cells with the mitochondrial dye Rhodamine 123 (Rho) into Rho-dull (> or = 17% of which reconstitute long-term hematopoiesis in recipient mice) and into Rho-bright (which are as capable as Rho-dull of multilineage differentiation but do not permanently reconstitute the host). The following pattern of expression was observed: the alpha subunit of the IL-3 receptor clearly was expressed in both Rho-bright and Rho-dull cells at the outset, and its expression did not change over time in culture. The beta subunits of the IL-3 and GM-CSF receptor, the alpha subunit of the GM-CSF receptor, the Epo and G-CSF receptors and Fms barely were expressed in purified Rho-bright and Rho-dull cells, but their expression increased in cells cultured both in erythroid and in myeloid GF combinations. Gata1 was expressed maximally in Rho-bright cells but was below the level of detection in Rho-dull cells. Rho-dull cells expressed Gata1 when cultured both in erythroid and in myeloid GF combinations. In contrast, alpha- and beta-globin, which also were not expressed in the purified cells, were induced only in cells stimulated with Epo. These results indicate that the genes for all the GF receptors investigated (with the exception of the alpha subunit of the IL-3 receptor) are expressed at low levels, if any, in purified Rho-bright or Rho-dull cells, but are expressed in their progeny cultured either in erythroid or myeloid GF combinations. The expression of the Epo receptor, in particular, is activated both in erythroid (alpha- and beta-globin positive and in myeloid (alpha- and beta-globin negative) cells. Therefore, activation of the expression of the Epo receptor gene and activation of the erythroid differentiation program are two independent events in normal hematopoiesis.